Homeless youth are a vulnerable and alarmingly numerous population, representing at least one-third of homeless people in the United States per year. 1, 2 It is well established that significant adversity during childhood, including residential instability and poverty, increases risk for impairments in neurocognition, enduring emotional or behavioral problems, and significant academic delays. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Residential instability in childhood is an identified risk factor for homelessness in adulthood, and longer duration of homelessness during youth is associated with poorer prospective functional outcomes. 13 There is increasing recognition of the cognitive consequences of socioeconomic adversity, such as impaired learning and limited acquisition of the skills needed for academic, vocational, and independent living success into adulthood. 14 Thus, without intervention, impaired neurocognition may contribute to the persistence of poverty across generations.
Neurocognitive deficits have been well studied among school-age children in relation to low socioeconomic status and residential instability. [3] [4] [5] [6] [7] [8] [9] [10] [11] Pronounced differences have been reported in language, executive functioning, and memory systems. Children at significant socioeconomic disadvantage also show rates of emotional and behavioral problems that may coincide with or impose additional risk for academic delays or neurocognitive impairment. 12, 13 Indeed, homeless adults display higher rates of cognitive impairment and mental illness than the general population, with grave functional consequences. [14] [15] [16] [17] [18] [19] [20] Thus, there is a clear need to design interventions that facilitate healthy cognitive, emotional, and social development in disadvantaged youth. In fact, cognitive training programs show promise in improving foundational cognitive skills among at-risk young children. 21 However, there is a paucity of research on neurocognition among transition-age youth (ages 18-24 years) who experience significant socioeconomic adversity. Perhaps intervention during early adulthood, also a key developmental period, may be imperative to alter a potentially detrimental course of disability and promote competence and resilience for securing long-term independence. 22 This study represents a collaboration between Columbia University Medical Centerand CovenantHouse New York, the nation' s largest adolescent care agency serving homeless, runaway, and at-risk youth. Participants were concurrently enrolled in the Rights of Passage-Covenant House (ROP-CH) program, a timelimited residential program providing employment support to those seeking to live independently. Data were collected as part of a larger study on the feasibility and potential efficacy of providing neurocognitive training to homeless transition-age youth with psychiatric diagnoses. In this preliminary report, our aims were to characterize the cognitive and mental health status of help-seeking transition-age youth and describe the impact of impaired cognition or mental health symptoms on measures of vocational functioning.
Given previous research on the cognitive and mental health impact of homelessness in children [7] [8] [9] [10] [11] [12] [13] and adults, [14] [15] [16] [17] [18] [19] [20] in regard to the first aim we expected the average cognitive functioning to be below the population mean and the incidence of mental health diagnoses in this transition-age sample to be higher than has been reported for nonhomeless peers. For the second aim, we expected that, consistent with previous research, [22] [23] [24] [25] [26] cognitive and psychological dysfunction would be associated with decrements in work functioning. We did not propose any a priori hypotheses as to specific areas of cognitive impairment or prevalence of specific psychiatric diagnoses. Analyses were planned to support or refute the hypothesized need for intervention and to help delineate key intervention targets for homeless transition-age youth.
METHODS

Participants and Procedures
This research study is an ongoing registered clinical trial (www.clinicaltrials. gov) conducted under the guidance of the New York State Psychiatric Institute institutional review board. Participants are 18-to 22-year-old residents in the ROP-CH, a transitional living and employment support program for homeless youth in New York City. On a rolling basis, ROP-CH staff referred all Englishspeaking residents who were in ROP-CH $1 month. At any time, ∼88% of ROP-CH residents met these criteria and were approached by research staff for recruitment. Approximately 32% of those residents refused participation or could not be contacted because of work or school schedule conflicts. Interested residents met with a trained research assistant or author A.M.S. to provide informed consent. Residents were informed of all study procedures, the voluntary and confidential nature of study participation, risks, benefits, and compensation procedures. A total of 73 residents consented to participate; given that the total census at any time point is ∼120, this sample represents 60.8% of the ROP-CH youth. Participants were first assessed for educational and work histories, mental health diagnosis, and intellectual functioning (see the Instruments section for description of measures), which totaled 45 minutes in duration. Employment and income data were verified with ROP-CH staff.
A neurocognitive assessment was conducted by a trained research assistant, supervised by author A.M., for those who met criteria for any Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) Axis I disorder. 27 Participants also completed paper-andpen self-report measures of anxiety, depression, and general mental health ARTICLE symptoms. Assessment time was 1.5 to 2 hours and took place at Covenant House at a mutually convenient time for research staff and participants.
Instruments
The Wechsler Test of Adult Reading (WTAR) 28 is a brief reading test composed of 50 words, used as an assessment tool for older adolescents and adults to estimate intellectual functioning. The WTAR was normed with the Wechsler Adult Intelligence Scale (WAIS) and was used in this study to derive a demographics-predicted Full Scale IQ (FSIQ). The WTAR was used to screen for mental retardation (FSIQ ,70), which was not observed in any participant. The FSIQ score was subsequently used as a descriptive measure.
The Structured Clinical Interview for DSM-IV (SCID-IV) 29 is a semistructured interview for the diagnosis of Axis I (major mental) disorders. The interview was conducted by a master' s-level research assistant or author A.M.S., who participated in New York State Psychiatric Institute SCID-IV training and reliability sessions. All diagnoses were finalized by consensus of the 2 raters. The SCID-IV was used to determine eligibility for the larger clinical trial but was used here to characterize the sample.
A battery of neurocognitive tests was compiled to represent cognitive domains of verbal memory, working memory, attention, processing speed, and executive functioning. Rawscores oneachmeasure were translated into Z scores based on published test norms. Z scores were averaged together within each cognitive domain to yield 5 domain scores. A Global Cognition Score was derived from the average of the domain Z scores. Cognitive impairment was defined as having $1 cognitive domain Z score of -1.00 or below, indicating performance 1 SD below the normative mean. A brief description of the items within each domain score are as follows.
Verbal Memory: Wechsler Memory Scale-IV, 30 Logical Memory I and Logical Memory II total scores, and California Verbal Learning Test-II 31 Immediate Free Recall total and Long Delay Free Recall total. These 4 tests capture the ability to accurately recall a narrative or word list.
Working Memory: Wechsler Adult Intelligence Scale-III (WAIS-III) 32 Digit Span Subtest and Arithmetic Subtest Total Scores. These 2 tests measure the ability to perform mental manipulations of information presented.
Attention: Delis Kaplan Executive Function System (D-KEFS) 33 Trail Making Visual Scanning, Trail Making Number Sequencing, and Trail Making Letter Sequencing Scores. These 3 tests capture the ability to attend to specific information while filtering out irrelevant information to efficiently perform a task.
Processing Speed: WAIS-III 32 Symbol Coding and Symbol Search Subtest Scores. These 2 tests are timed paperand-pen coding tasks.
Executive Functioning: D-KEFS 33 Trail Making Letter Number Switching Score, D-KEFS Verbal Fluency-Letter Fluency Score, D-KEFS Tower Test Score. These 3 tests capture the ability to rapidly switch attention, spontaneously generate word lists, and use reasoning and planning to problem solve in a timed task, respectively.
The Beck Depression Inventory-II (BDI-II) 34 is a 21-item self-report questionnaire assessing the presence and severity of depression. Each item is a list of 4 statements about a symptom of depression, arranged in increasing severity from 0 to 3. The BDI-II total score is the sum of all items and can be interpreted as minimal (0-13), mild (14) (15) (16) (17) (18) (19) , moderate (20) (21) (22) (23) (24) (25) (26) (27) (28) , and severe (29-63). Cronbach' s a for the BDI-II is 0.91. 35 The Beck Anxiety Inventory (BAI) 36 is a 21-item multiple-choice self-report inventory used to measure the severity of a range of anxiety symptoms in the past week. Symptoms are rated on a scale from 0 to 3. The BAI total score is interpreted as indicating minimal (0-7), mild (8) (9) (10) (11) (12) (13) (14) (15) , moderate (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) , or severe (26-63) levels of anxiety. Cronbach' s a for the BAI is 0.92. 37 The Symptom Checklist-90-R (SCL-90-R) 38 is a 90-item self-report questionnaire used to evaluate a broad range of psychological problems and symptoms of psychopathology. The Global Severity Index (GSI) measures overall psychological distress, the Positive Symptom Distress Index (PSDI) measures the intensity of symptoms, and the Positive Symptom Total (PST) indicates the number of selfreported symptoms. Raw scores were converted into T scores based on genderbased norms.
RESULTS
A total of 73 participants at ROP-CH signed informed consent. Because of scheduling conflicts, 4 people discontinued after providing informed consent and 2 delayed beginning the study and were excluded from analyses. The remaining 67 participants provided demographic, educational, and employment information. Participants were 51.5% male and, on average, 20.46 years (SD = 0.99) old. Participants self-identified as 74.3% Black or African American, 18.6% Latino, 5.7% Caucasian, and 1.4% other race or ethnicity. Years of education ranged from 8 to 15. More than half (55.2%) of participants obtained a high school diploma, and 16.4% obtained General Educational Development certification. Only 1 participant reported having an associate' s degree, and the remainder (26.9%) had not completed any formal schooling. As an indicator of stability in childhood, participants reported the number of elementary, middle, and high schools attended. The minimum was 3 and maximum was 8, with a mean of 6.4 schools. The mean WTAR demographicspredicted FSIQ was 84.92 (SD = 6.79), with a range between 73 (lowest) and 100 (highest).
The majority of participants were currently employed (81.5%) and reported a mean of 25.20 (SD = 14.53) hours of work per week. Participants most commonly worked part-time in food service, retail, security, or janitorial services and earned an average of $839.94 (SD = 646.51) in the month before study enrollment. All employed ROP-CH residents are required to contribute a proportion of monthly earnings to a savings account. The mean monthly contribution to savings was $87.17 (SD = 89.26), with a range from $0 to $467.78. Making a livable monthly wage is an important indicator of ability to achieve or maintain financial independence; at Covenant House, a livable wage is defined as monthly earnings of $$1600. In our sample, 16% were classified as currently earning a livable wage.
Of those who completed the diagnostic assessment (N = 67), 83.6% received an Axis I mental health diagnosis and completed the neurocognitive and symptom assessment. Diagnostic information is summarized in Table 1 . A total of 9 subjects had comorbid disorders; 4 with primary attention-deficit/ hyperactivity disorder, 4 with primary anxiety disorders, and 1 with a primary mood disorder carried a secondary Axis I diagnosis. Participants who received a diagnosis via semistructured interview self-reported a range of depression and anxiety symptoms. The BDI-II, BAI, and SCL-90-R mean scores and their correlations are presented in Tables 2 and 3 , respectively. Neurocognitive assessments were completed in 55 subjects. Of those 55 subjects, 63.6% were classified as impaired, based on scoring 1 SD below the mean on cognitive assessment. A summary of neurocognitive data is presented in Fig 1. To assess the functional impact of cognitive impairment and mental health symptom scores, we used multiple logistic regression to examine the categorical outcomes, current employment status (employed or unemployed) and making a livable wage (yes or no). Multiple linear regression analysis examined continuous outcome measures: total hours worked in the past month, mean monthly savings, and months of current employment. Regression results are summarized in Table 4 . Mental health predictor variables included BAI and BDI-II total scores and standardized SCL-90-R index scores (T scores) including the GSI, PST, and PSDI. Because the predictor variables were highly correlated, we examined their effects on the functional outcomes by fitting regression models separately. For each model, we included candidate confounders such as age, gender, and education level. Because only those with a mental health diagnosis received neurocognitive testing, we aimed to examine the significance of also having cognitive impairment. We therefore included cognitive impairment in the regression models testing the significance of mental health symptom scores as predictors of functional outcomes.
For current employment status, the PST score was a significant (b = 0.073, odds ratio = 1.075, P = .04) predictor after age, education level, and having cognitive impairment were accounted for. This implies that we expect a 7.5% increase in the odds of being currently employed with every 1-unit increase on the standardized PST score. Other symptom variables were not significantly associated with current employment status. The total number of hours worked in the past month was significantly associated with the GSI (b = 0.576, P = .001), PST (b = 0.583, P , .001), and BAI (b = 0.771, P = .002) after age, education level, gender, and cognitive impairment were accounted for. The covariates and cognitive impairment were not significant. The sample distribution for months of current employment was highly skewed; we performed a log transformation before the regression analysis. Only age was a significant predictor (b = 0.424, P = .04) of months employed, such that longer duration of employment was associated with older age. For mean monthly savings, GSI (b = 1.886, P = .005), PSDI (b = 2.401, P = .002), and BDI-II (b = 2.102, P = .02) were significant after we included Cognitive impairment was a significant negative predictor of making a livable wage (b = 2.395, odds ratio = 10.96, P = .04) after age, education level, and gender were adjusted for. This implies that a resident without cognitive impairment will make a livable wage 10.96 times more often than one with cognitive impairment. However, combined with mental health symptom scores, it was not significant. Other variables were not significantly associated with making a livable wage.
Exploratory analyses examined a post hoc hypothesis that work outcomes are differentially related to low versus high anxiety symptom severity. We used a statistical model that estimates segmented relationships in linear regression models with breakpoint/change point estimation. 39, 40 There was a significant positive association between work hours in the past month and BAI symptom severity ,17.02 (slope = 5.07, P = .01). The association changes to negative among subjects with BAI scores .17.02 (slope = -1.62, P = .61). Similarly, earnings in the past month is positively associated with the BAI score when it is ,26.75 (slope = 45.38, P = .002). The association changes to negative when the BAI is .26.75 (slope = -69.45, P = .35). These results are presented graphically in Fig 2. 
DISCUSSION
There is a growing literature on the neurodevelopmental effects of socioeconomic disadvantage and homelessness in children and ample research on neurocognitive deficits and mental health in homeless adults. However, far fewer studies have characterized neurocognition and mental health in homeless youth as they transition to adulthood. Yet this developmental period is a critical time during which the skills needed for independence in adulthood are acquired and applied. Without the proper foundation and support, youth at a neurocognitive disadvantage may fall behind their age-matched peers, competing for jobsandtryingtoearnalivablewage.This study examined a unique sample of helpseeking transition-age youth who are participating in an employment support program at Covenant House New York, the nation' s largest adolescent care agency for homeless youth. We documented the neurocognitive and mental health status of homeless 18-to 22-yearolds and examined how mental health symptoms and neurocognition affect vocational success. These data extend the findings of previous work documenting the impact of childhood adversity and homelessness. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] Results of this study supported the hypotheses associated with the first aim that average cognitive functioning would be below the population mean and there would be greater prevalence of mental health problems. On average, participants demonstrated intellectual functioning in the low average range, 1 SD below the population mean. This is consistent with research in children showing an association between socioeconomic adversity and cognitive development [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] and data on neurocognitive impairment in homeless adults. [14] [15] [16] [17] [18] [19] [20] We found that 83.6% of our sample met criteria for DSM-IV Axis I disorders, the most prevalent of which were anxiety, substance use, and mood disorders. This rate is
FIGURE 1
Neurocognitive functioning in homeless transition-age youth (N = 55). Participants demonstrated a wide range of cognitive ability on measures of working memory, verbal memory, executive functioning, attention, and processing speed. Group means in the domains of working memory and verbal memory indicated that about 70% of agematched youth scored higher. This is critical given that memory underlies learning, which is pertinent to academic achievement and the acquisition of job and independent living skills. This is also consistent with profiles of socioeconomic status-related disparities in children. 5, 6 The global cognition index group mean indicates a prevalence of neurocognitive deficits on the order of 0.4 SD below the age-normed general population mean.
Research in children indicates low levels of academic achievement associated with homelessness 7,9-13 and poverty. 5, 6, 8 Transition-age youth also evidenced significant histories of academic instability, with slightly more than half of the group holding a high school diploma and more than a quarter currently with no academic degree. Thus the educational trajectory is poor across all ages of homeless youth.
The second aim of the study was to examine the functional relevance of mental health and neurocognitive status in homeless transition-age youth. In this sample, vocational success is a key program outcome; in a broader context, employment is tied to risk for homelessness. Given that employment is a requirement for program participation, it was not surprising that the majority of participants were currently employed. However, despite the provision of employment services, only 16% earn a monthly wage that would allow them to live independently. In addition, with a mean monthly income of $839.94, monthly savings were on average $87.17 per month, indicating a wide gap between program expectations and outcomes. Somewhat counterintuitive is the finding that those who endorse more symptoms of psychopathology work more hours and earn more per month than those with lesser severity of symptoms. However, this association changes at a high level of symptom severity. Our analyses suggest that a low level of anxiety may be motivating for work, or, alternatively, those who work more hours experience psychological stress but are able to maintain functioning. However, those with severe anxiety symptoms are more likely to exhibit poor work outcomes.
Finally, we reported that cognitive impairment is associated with an elevated risk of making a wage insufficient for independent living. Although this finding raises awareness of the significance of having impaired cognition at this age, we noted that when mental health symptom scores were included in the model, the effect of cognitive impairment was diminished. Neurocognition therefore appears to contribute to poorer vocational functioning in youth with mental health disorders, although those who experience low levels of anxiety may be able to recruit other personal and social resources to achieve work goals.
Limitations in study design affect the generalizability of our findings. First, this was a help-seeking population of homeless transition-age youth who had successfully transitioned from a state of crisis to a stable state in which enrollment in an employment support program was warranted. Second, we report here on a sample from only 1 urban community-based organization. These factors may limit the applicability of our findings to homeless transitionage youth more broadly. Despite the selectivity of this sample, the data indicate additional need for intervention that is not otherwise being provided. Our data suggest that impaired neurocognition and severe psychiatric symptoms may need to be addressed for these youth to progress toward independence. Finally, because this was a cross-sectional study, we can only hypothesize that improving neurocognition or mental health symptoms will positively affect the capacity to live independently. This is a topic of current investigation.
CONCLUSIONS
These data extend previous findings on the cognitive and mental health impact of homelessness in children and adults to transition-age youth. Although intervention in childhood is optimal, attention to cognitive and mental health is imperative at this later developmental stage as well. Support services to aid employment or educational goal attainmentprovideafoundationforindependent living, but more comprehensive intervention is clearly needed. Treatment providers who work with homeless youth should consider routine assessments of emotional and cognitive challenges to academic or vocational goal attainment. Integrating treatments to improve cognitive and mental health may be crucialso as to halt a potentially detrimental course of impairment and instead promote positive growth through the transition to adulthood.
